Can Physical Education Contribute to Learning English? Structural Model from Self-Determination Theory by Baena Extremera, Antonio et al.
sustainability
Article
Can Physical Education Contribute to Learning
English? Structural Model from
Self-Determination Theory
Antonio Baena-Extremera 1 , Antonio Granero-Gallegos 2,* , Raúl Baños 3 and
María del Mar Ortiz-Camacho 1
1 Department of Didactic of Corporal Expression, Faculty of Education Sciences, Granada 18071, Spain;
abaenaextrem@ugr.es (A.B.-E.); mmortiz@ugr.es (M.d.M.O.-C.)
2 Department of Education, Faculty of Education Sciences, Almería 04120, Spain
3 Department of Physical Education and Sports Science, Autonomous University of Baja California,
21289 Mexicali, Mexico; fernandez.raul@uabc.edu.mx
* Correspondence: agranero@ual.es; Tel.: +34-950-214-790
Received: 14 September 2018; Accepted: 5 October 2018; Published: 10 October 2018


Abstract: Objectives: The aim of this study was to analyze a model of prediction of satisfaction with
bilingual physical education from basic psychological needs and motivation. Methods: The sample
consisted of 758 students (347 men and 411 women) in secondary education in Spain, aged between
13 years and 18 years (M = 15.22, SD = 1.27). Questionnaires of the Scale of Psychological Basic Needs,
Perceived Locus of Causality, and the bilingual Scale Satisfaction Instrument (SSI-PE), all adapted to
physical education were used in the exercise. Results: Descriptive analyses, correlation and structural
equation models were performed. Intrinsic motivation showed a high and positive relationship with
identity regulation and satisfaction/fun, and boredom negatively correlated with all scales except
amotivation. Conclusion: The equations in this model prove that autonomy is the best predictor of
intrinsic motivation, and that this is the best predictor of satisfaction in bilingual physical education.
Keywords: physical education; motivation; structural equations; satisfaction
1. Introduction
The importance of motivation in the learning of a foreign language has been demonstrated
in several subjects such as bilingual physical education, with this variable being possibly the most
important to improve academic performance [1]. Khodadady and Khajavy [2] have shown that
motivation is one of teachers’ major concerns regarding students’ acquisition of a second language.
The reasons for this are as follows: the importance of this variable, together with satisfaction, may
influence success in learning that language [3] through the creation of a relaxed and trusting climate
for students’ work [4], or the reduction of stress and anxiety [5].
In the research conducted by Lasagabaster [6], the author has highlighted the importance of
satisfaction in teaching in environments of integrated learning of content and foreign languages
(CLIL), in comparison with classical learning methods of foreign languages [6]; for example, the type
of cooperative activities (typical in physical education, PE) is indicated as an important factor to
encourage learning [7,8]. Equally, satisfaction with the foreign language has been associated with the
effectiveness of academic tasks [9], active and communicative participation in class activities [10], and
the reduction of students’ anxiety [11].
In the field of PE, some research has already shown the importance of a motivated student body
for academic achievement [5,12] and their satisfaction with the teaching they receive [13,14]. Noel [15]
highlighted that the high levels of intrinsic motivation in the second language have been linked to a
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greater effort made by students in the learning of the foreign language, with higher self-efficacy [16],
a greater willingness to communicate in another language [17], and even better grades in reading and
writing a foreign language [18]. At the same time, how can we motivate and satisfy students so that
they want to learn a foreign language? In order to answer this question, it is necessary to research basic
psychological needs. Many of the studies already published in other areas, such as the one mentioned
in the subject of PE, are based on the theory of self-determination (TSD).
Following the hierarchical model of Vallerand [19,20] and the aforementioned TSD [21],
motivation may depend on certain factors related to a person’s basic psychological needs (competence,
autonomy and relationship with others). For example, several works [22,23] in relation to competence,
and the study by Paava [24] about relationships with others, showed the connection and influence
of intrinsic motivation. Likewise, in the case of autonomy, it is predicted that learning climates
that support student autonomy will improve their intrinsic motivation [25,26], while climates in
which students perceive their behavior to be controlled diminish their sense of will and reduce
natural motivation. A teacher can adapt a teaching style with stronger control, where there
is greater teacher pressure while achieving more autocracy in their decisions, or a teacher can
promote interdependence by improving student motivation by offering opportunities to students,
providing more meaningful feedback, and by stimulating decision making [27], which will improve
student motivation. For example, the positive role of mediation of motivation is recognized
between the perception of the climate of support for autonomy and consequences such as linguistic
improvement [28], participation in class, perceived competence, and academic achievements [29].
Therefore, taking into account the existing relationships between the variables outlined and the
benefit of a student being satisfied with the school and with the subjects of the curriculum in the
teaching—learning process, the objective of this work is to analyze whether basic psychological needs
are predictors of satisfaction with the subject—in this case, bilingual PE learning—considering the
motivation of PE students as a mediating variable. It is hypothesized that the three subscales of basic
psychological needs will predict motivation (fundamentally intrinsic) and that motivation will predict
the satisfaction/fun of the subject of bilingual physical education.
2. Materials and Methods
2.1. Participants
The selection of the sample was non-probabilistic and based on convenience, according to the
subjects that could be accessed. A total of 758 students participated (347 men = 45.8%, 411 women =
54.2%) from secondary education schools in the Region of Murcia, Spain. The age range was between
13 years old and 18 years old (M = 15.22, SD = 1.27), with the average age of the boys being 15.2
(SD = 1.29) and that of the girls 15.18 (SD = 1.26). The distribution according to academic years was as
follows: 343 (45.3%) were studying in the 2nd year of compulsory school education; 152 (20.1%) were
in the 3rd year of compulsory school education; 206 (27.2%) were in the 4th year of compulsory school
education; and 57 (7.5%) were in the 1st year of higher secondary school.
2.2. Instruments
We used the Spanish version of the basic psychological needs in exercise (BPNES) adapted to PE
by Moreno, González-Cutre, Chillón, and Parra [30] from the original basic psychological needs in
an exercise scale [31]. The instrument consists of 12 items grouped in three dimensions (four items
per dimension): autonomy, competence, and relationship with others. The answers were scored on a
Likert scale that ranged from 1 (totally disagree) to 5 (totally agree).
The Moreno, González-Cutre, and Chillón [32] versions of the perceived locus of causality scale
by Goudas, Biddle, and Fox [33] were used. This instrument serves to measure the different forms of
motivation established by TSD in PE. The instrument consists of 20 items distributed in five subscales of
four items each: intrinsic motivation, identified regulation, introjected regulation, external regulation,
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and amotivation. The answers were scored on a Likert scale that ranged from 1 (totally disagree) to 7
(totally agree).
We used the version of the sport satisfaction instrument validated for the Spanish context and
adapted to bilingual PE (SSI-PE) by Baena-Extremera and Granero-Gallegos [13] from the original
sport satisfaction instrument (SSI) [34]. This instrument presents eight items that measure the degree
of satisfaction in bilingual PE activities and consists of two subscales that measure satisfaction/fun
(five items) and boredom (three items). The answers were collected on a Likert scale that ranged from
1 (totally disagree) to 5 (totally agree).
2.3. Procedure
Permission was obtained to carry out the investigation from the competent bodies of both
secondary and university education centers. Parents/guardians and students were informed in detail
about the protocol and purpose of the study. The signing of informed consent forms by both was
an essential requirement to participate. The instruments to measure the different variables were
administered in the classroom by the researchers themselves and without the presence of the teacher.
All participants were informed of the study objective, the voluntariness and confidentiality of the
answers and data management and that there were no correct or incorrect answers. At the beginning,
they were asked to answer with the utmost sincerity and honesty. The research has the approval of the
Bioethics Committee of the University of Murcia.
2.4. Statistical Analysis
A descriptive and correlation analysis among all the variables was carried out. The mean, standard
deviation, asymmetry, kurtosis, correlation (Pearson coefficient), and internal consistency (Cronach’s
alpha) of each subscale was made with SPSS 22.0. Given that the structures underlying the analyzed
instruments have been consistently determined in the literature, a confirmatory factor analysis (CFA)
with LISREL 8.80 was performed to evaluate the factorial structure of each instrument. Next, to study
the prediction of satisfaction/fun in PE classes according to basic psychological needs and motivation,
we used a structural equation model (SEM) made with LISREL 8.80.
3. Results
3.1. Structural Equation Model
To verify the predictive relationship between the dimensions studied, the two-step method
proposed by Anderson and Gerbing [35] was followed (step 1: measurement model, step 2: model
of structural equations). In this way, a CFA of each of the scales was initially carried out to evaluate
the goodness of fit of each instrument to the population under investigation. This analysis allowed
us to confirm the factorial structure of the scales used in the study, as well as to test their construct
validity. Due to the lack of multivariate normality in the data, this analysis was carried out using
the weighted least squares (WLS) estimation method for ordinal variables of the LISREL program
8.80 [36]. The polychoric correlation matrix and the asymptotic covariance matrix were used as input
for data analysis. For each scale, a measurement model consisting of a factor model that assumed
the existence of latent variables according to the original instruments described in the corresponding
section was hypothesized.
For the evaluation of the models, several adjustment indices were calculated, as recommended by
several authors [37,38]. The adjustment was evaluated with a combination of absolute and relative
adjustment indices. Among the absolutes, the p value was used, associated with the chi-square (χ2)
and the ratio between χ2 and degrees of freedom (gl) (χ2/gl). The GFI (goodness of fit index) has
been calculated, whose value must be equal to or greater than 0.90 to consider the adjustment of a
model minimally acceptable, although authors such as Hooper, Coughlan, and Mullen [39] consider
values ≥0.95 for a better fit. Among the relative indices, the NFI (normative adjustment index), the
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NNFI (non-normative adjustment index) and CFI (comparative adjustment index) have been used.
In the incremental indices, it is considered that values of ≥0.95 indicate a good fit [40]. Authors such
as Kline [41] recommend the use of RMSEA (mean square approximation error) and, according to Hu
and Bentler [40], a value of ≤0.06 would indicate a good fit. The estimated parameters are considered
significant when the value associated with the value t is greater than 1.96 (p < 0.05).
In BPNES, the indices of fit obtained were χ2/gl = 3.14, p < 0.001, GFI = 0.98, NFI = 0.96, NNFI
= 0.96, CFI = 0.95, RMSEA = 0.06. In PLOC: χ2/gl = 3.02, p < 0.001, GFI = 0.98, NFI = 0.96, NNFI =
0.97, CFI = 0.98, RMSEA = 0.05. In SSI-PE, χ2/gl = 2.62, p < 0.001, GFI = 0.95, NFI = 0.98, NNFI = 0.99,
CFI = 0.99, RMSEA = 0.05. These data are adjusted to the established parameters so that the proposed
models can be accepted as good [40]. The t-value associated with each weight was taken as a measure
of the contribution, meaning that values >1.96 are considered significant.
In the CFA of the scales with the ordinal nature of the data correlation matrix, it is considered
important to offer the results of composite reliability and average variance extracted (AVE) for each
of the critical dimensions. According to Hair, Black, Babin, and Anderson [42], composite reliability
must have a minimum value of 0.70 and AVE of 0.50. Table 1 sets out the positive data of internal
consistency and the validity of each of the dimensions.
Table 1. Internal consistency and validity of the dimensions studied.
Dimensions Composite Reliability AVE α
1. Autonomy 0.88 0.65 0.82
2. Competence 0.88 0.64 0.78
3. Relation with others 0.90 0.69 0.80
4. Intrinsic Motivation 0.99 0.92 0.91
5. Identified Regulation 0.99 0.88 0.91
6. Introjected Regulation 0.90 0.80 0.75
7. External Regulation 0.88 0.79 0.82
8. Amotivation 0.85 0.58 0.75
9. Satisfaction/fun 0.90 0.64 0.86
10. Boredom 0.80 0.58 0.72
Note: AVE: average variance extracted; α: Cronbach’s alpha.
3.2. Descriptions and Correlations
Table 2 shows the descriptive statistics of the variables used as well as their correlation. In the
scale of basic psychological needs, the factor relationship with others obtained the highest average
score, followed by competence and, finally, autonomy. In motivation, intrinsic motivation stands out
with the highest average, followed by identified regulation, while the lowest average corresponded
to amotivation. On the satisfaction scale, satisfaction/fun reached a considerably higher average
score than boredom. Amongst the correlations, positive and statistically significantly values (even
higher >0.50) were found between some variables, such as autonomy with competence (0.66), intrinsic
motivation (0.61), identified regulation (0.58) and satisfaction/fun (0.56); competence with relation
with others (0.57), intrinsic motivation (0.56), and satisfaction/fun (0.53). In addition, the correlation
between intrinsic motivation and identified regulation (0.87) stood out, as did the correlation between
satisfaction/fun with intrinsic motivation (0.64) and identified regulation (0.58). On the contrary,
boredom correlated negatively and statistically significantly with all scales except introjected regulation,
external regulation, and amotivation, highlighting the negative relationship with satisfaction/fun
(−0.52). The correlations between satisfaction/fun with introjected regulation and external regulation
were also negative and statistically significant.
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Table 2. Mean (M), standard deviation (SD), asymmetry, kurtosis, and correlations between
the subscales.
M SD Q1 Q2 2 3 4 5 6 7 8 9 10
1. Autonomy 3.18 0.94 −0.02 −0.40 0.66 ** 0.50 ** 0.61 ** 0.58 ** 0.10 ** 0.09 ** 0.15 ** 0.56 ** −0.22 **
2. Competence 3.56 0.89 −0.19 −0.44 0.57 ** 0.56 ** 0.53 ** 0.12 0.03 −0.03 0.55 ** −0.20 **
3. Relation with others 3.83 0.90 −0.49 0.06 0.45 ** 0.43 ** 0.13 * 0.05 −0.03 0.40 ** −0.18 **
4. Intrinsic Motivation 4.94 1.36 −0.31 0.70 0.87 ** 0.30 ** 0.25 ** 0.17 ** 0.64 ** −0.33 **
5. Identified
Regulation 4.85 1.25 −0.41 −0.07 0.50 ** −0.05 0.29 ** 0.58 ** −0.26 **
6. Introjected
Regulation 3.78 1.20 −0.38 0.05 0.30 ** 0.05 −0.35 ** 0.38 **
7. External Regulation 3.70 1.10 0.20 0.04 0.45 ** −0.42 ** 0.40 **
8. Amotivation 3.22 1.57 0.12 −0.79 0.04 0.19 **
9. Satisfaction/fun 3.93 0.90 −0.82 0.13 −0.52 **
10. Boredom 2.18 1.02 0.74 −0.20
Note: * The correlation is significant at level 0.05; ** The correlation is significant at level 0.01 (bilateral);
Q1: asymmetry; Q2: kurtosis.
3.3. Main Analysis
In order to analyze the relationships and interactions among the variables belonging to the
proposed model and to obtain favorable values for their analysis, the structural equation model has
been used. In response to the recommendations of authors [38,43], measures were carried out to
formulate it. For this, it was theoretically assumed that the three basic psychological needs would
predict positively and/or negatively the self-determined motivation and amotivation scores and those
for satisfaction/fun and boredom. Finally, an acceptable design was found in which the only predictor
of the PLOC subscales is autonomy, and where competence and relationship with others do not remain
in the measurement model, given that their inclusion does not offer acceptable indices of goodness of
fit. The prediction was tested from the latent variables of PLOC towards satisfaction/fun and boredom.
Finally, the model established acceptable adjustments, as shown in Figure 1.
In the final adjustment, the modification indices proposed by the LISREL program were also taken
into account for the improvement and adjustments of the model, but the improvement was minimal
and the proposed relationships did not conform to the theoretical model (for example, the model was
improved by linking bi-directionally some of the variables measured between different subscales,
but not by relating the latent variables). As can be seen in Figure 1, there was no prediction of the
dimension of competence and relationships towards any of the latent variables. The data offered
in Figure 1 show six latent variables with a total of 40 variables observed. The results of the model
adjustment were adequate: χ2/gl = 3.57, p < 0.001, GFI = 0.96, NFI = 0.96, NNFI = 0.97, CFI = 0.97,
RMSEA = 0.061. p < 0.001, GFI = 0.96, NFI = 0.96, NNFI = 0.97, CFI = 0.97, RMSEA = 0.061. These data
are adjusted to the established parameters, so that the proposed model can be accepted as good [40].
The value “t” associated with each weight was taken as a measure of the contribution, so that values
higher than 1.96 are considered significant.
In the standard error of the mean (SEM) of Figure 1, the values of gamma, beta, lambda-x,
lambda-y, theta delta and theta epsilon are observed (Figure 1). The AUT factor is shown as the main
predictor of IM (γ = 0.96) and IR (γ = 0.94). Prediction values of amotivation are low (γ = 0.19), with
a slightly higher prediction of BOR (β = 0.22). The most interesting aspect of this model is that the
SAT/F in bilingual PE is predicted fundamentally by the most self-determined factors, such as IM and
IR, based on the AUT of the students in class, given that the rest of the values are lower, and in others,
such as EXTR, there is no prediction towards SAT/F.
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Figure 1. Structural model composed of eight hypothesized factors. The circles represent the latent
constructs and the squares represent the measured variables. All the parameters are standardized
and significant in p < 0.05. AUT: autonomy; IM: intrinsic motivation; IR: identified regulation;
INTR: introjected regulation; EXTR: external regulation; AMO: amotivation; SAT/F: satisfaction/fun;
BOR: boredom.
4. iscussion and onclusions
European students in the 21st century are i ersed in a ultilingual society, being obliged to
learn at least one foreign language [1]. As is well known, learning and teaching languages are complex
tasks that entail a certain stress and anxiety for students [44], seriously damaging their learning, which
is often caused by the need to use oral skills and abilities [45], skills they lack. Therefore, it is essential
to look for models that help teachers to teach this content, because today’s society has a great interest
in it. In addition, several studies have highlighted how language teaching in content and integrated
language in physical education (PE in CLIL) can lead to an improvement in confidence in the use of a
foreign language [4,46–48] due, fundamentally, to using them in academic tasks differently to those of
other areas, where the teacher–student and student–student interaction is greater and more relaxed.
For all these reasons, the i portance of this work lies in knowing the possible positive or negative
consequences that variables such as satisfaction/fun and boredom have to modulate in the process of
teaching and learning for the student when learning a language.
The analyzed sample stands out for its high averages in intrinsic motivation, identified regulation
and satisfaction/fun (Table 1), and may be the cause of a positive evaluation of PE classes [49–52]. This
fact is of great relevance, since motivation is a key factor that can influence the results of academic
performance, as has already been noted, since high learning achievements are ofte attributed to
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the greater motivation of students and environments that favor motivation [53]. In relation to the
above, high levels of intrinsic motivation (as opposed to extrinsic motivation) in a foreign language
have been linked to a greater persistence in learning that language [15], with higher self-efficacy [16],
lower perceived anxiety [54], and a greater willingness to communicate in that foreign language [17],
with better qualifications in reading and writing a foreign language [16,18] and, in general, with a
greater command of that language [55]. On the other hand, in language learning, satisfaction/fun
plays an important role, as evidenced by research that links it to the effectiveness of tasks [9], active
and communicative participation in activities [10] or, inversely, with anxiety [11]. Therefore, taking
into account the higher degree of satisfaction/fun obtained in the CLIL teaching of this subject and the
fact that it is linked to aspects such as effectiveness in tasks, active participation, and a reduction of
anxiety, we can infer some of the positive consequences of CLIL teaching, as recent research shows [5].
The hypothesis of this research is not fulfilled in its entirety. It would be logical to think, according
to known theoretical constructs, that the three basic psychological needs would be predictors of
motivation, as other works made clear [51]; however, in this study, it is observed that this is not
the case. The main predictor of satisfaction/fun is intrinsic motivation from the perception of the
autonomy of one’s own behavior. From this model, we can deduce that the learning climates in which
the student’s autonomy is strengthened by the teacher will improve the student’s motivation [5,56,57].
On the other hand, more extrinsic motivations are more controlled and, obviously, they would be less
autonomous. Therefore, it is essential to understand the students in these aspects, because as a result
of their satisfaction with this subject, school performance could be improved, as some studies already
show [58]. These results reinforce the trans-context model between bilingualism and PE [59], since it is
observed how support for autonomy is understood as a predictor of intrinsic motivation and this in
turn towards more self-determined variables such as satisfaction/fun.
The data in works such as those by Boyd et al. [22,23,60,61] on competence and those by Losier
and Vallerand [62] and Paava [24] on relationships with others, dealing with other basic psychological
needs, have shown a close connection with intrinsic motivation. These results cannot be corroborated
in the present work, which opens a path of great interest in the teaching and learning of languages.
Nevertheless, autonomy and intrinsic motivation are present in other works on language learning [5,63],
although other researchers did not find this relationship [64].
From this model, it seems that student behavior is controlled when it is regulated, either by
external contingencies or by introjected demands, while it is considered autonomous when it is
intrinsically motivated. Likewise, threats, excessive demands on students, the imposition of deadlines
(for example, on the delivery of work), pressures and goals imposed on the learning of vocabulary,
grammar or phonetics of the language could lead to an external perception of causality [65]. On the
contrary, contexts that stimulate freedom of choice in bilingual PE and classes treating expression of
feelings will develop intrinsic motivation by providing students with a greater sense of autonomy [27].
On this, Noels, Clement, and Pelletier [66] affirmed that intrinsic motivation was correlated positively
with a factor that has similarities with the perception of support for autonomy: the perception
of informative teachers (who provide positive feedback). Conversely, intrinsic motivation was
negatively correlated with a controlling type of teacher and with a controlled environment. This
explains why autonomy acts as a predictor of intrinsic motivation, both in PE and in the learning of a
foreign language.
External regulation does not maintain any prediction of any of the variables in the structural
model. This may be due to the fact that extrinsically motivated student behaviors tend to occur as a
consequence of the offer of a subsequent reward [67]. These behaviors vary to the extent that students
demonstrate autonomous versus controlled behavior [68]. When teachers control the classes, students
usually confront a practical experience with tension and anxiety, which in turn demonstrates the
feeling of obligation and the imposition instead of another in which they act as they think it should
be done [69].
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Finally, it is important to emphasize that autonomy is a relevant and very important variable to
take into account in education, especially since Spanish and European education legislation includes
autonomy and personal initiative among the key competences that students must acquire in education.
If the intention is to train autonomous students in decision-making and initiative skills, the teacher
plays a fundamental role because, as demonstrated by Hagger, Chatzisrantis, Culverhouse, and
Biddle [70], the teacher’s perception of support for student autonomy, in the PE context, influences
the students’ subsequent behavior in their free time. In addition to this, Devos [71], in discussing
peer interactions in content and language integration in PE (CLIL-PE), points out that this subject is
advantageous to enable situations to be created that help the process of linguistic or content scaffolding,
and to the autonomous use of the foreign language—an aspect that teachers should take into account
for the teaching of a second language, since from these results, many points of view could change.
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